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Virus Durifie des IvmphadenoDathies et du svndronrie d * im- 


antiqenes d'envelo 


rocede d'obtention de ce virus et de ces antiqenes 



d‘enveloppe 


ces antiqenes a la 



1ications de ce virus ou de 


ositions immunogenes 


ou pour le diagnostic des susdites affections. 

La presente invention est relative a un virus puri- 
fie des lymphadenopathies (ci-apres designees par I'abre- 
viation SLA) et du syndrome d'immuno-depression acquise 
(ci-apres designe sous 1‘abreviation SIOA), a un precede 
d'obtention de ces antigenes des enveloppes de ces virus, 
a leurs applications a la preparation de compositions im¬ 
munogenes ou pour le diagnostic des susdites affections. 

Un retrovirus presentant des caracterisations de 
1‘agent etiologique ‘du SIDA a ete identifie. II a fait 
I'objet d’une premiere description dans un article de F. 
Barre-Sinoussi et al, Science. 220 . 868 (1983). 


Ce retrovirus presente les caracteristiques sui- 

vantes, II est T-lymphotrope ; sa cible preferee est 

constituee par les cellules Leu 3 (ou lymphocytes T4) ; il 

a une activite de reverse transcriptase necessitant la 
. . 2 + 

presence d ions Mg et presente une forte affinite pour 
le poly(adenylate-oligodeoxy-thymidylate)[poly(A)- 

oligo(dT) 12-18] ; il a une densite de 1.16-1,17 dans un 

gradient de sucrose, un diametre moyen de 139 nanometres 
et un noyau ayant un diametre moyen de 41 nanometres ; les 
lysats de ce virus sont reconnus de faqon immunologique. 
ces lysats contiennent une proteine p25 reconnue par les 
memes serums mais qui n'est pas reconnue immunologrquement 
par la proteine p24 des virus HTLVI et II. 

Des retrovirus de ce type (quelquefois designes par 
1'abreviation generique LAV) ont ete deposes a la Collec¬ 
tion Nationale des Cultures de Micro-organrsmes de I'lNS- 
TITUT PASTEUR de Paris, sous les n* 1-232, 1-240 e'- 1-241. 

Des souches de virus en tous points analogues sur les 
plans morphologiques et immunologiques ont ete isolees 
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dans d'autres laboratoires ; on mentionnera pour memoire 
la souche de retrovirus denommee HTLV-III (R.C. Gallo et 
al., Science, 224 . 500 (1984) et M. 6. Sarngadharan et 
al.. Science 224 . 506 (1984) et celle denommee ARV, isolee 
par M. Jay Levy et al., Science, 225 . 840-842 (1984). II 
est egalement -fait reference a la demande de brevet euro- 
peen deposee le 14 septembre 1984, sous priorite de la 
demande britannique n* 83 24800 deposee le 15 septembre 
1983 pour ce qui concerne une description plus detaillee 
des retrovirus LAV ou analogues et des applications aux- 
quelles des extraits de ces virus donnent lieu. 

Seuls les antigenes internes (core) au virus ont pu 
etre reconnus, apres lyse du virus, par les serums de pa¬ 
tients affectes par le SIOA ou les SLA. Une proteine p41 a 
ete decrite dans les susdits articles sur l‘HTLV3 comme un 
composant possible de I'enveloppe du virus. Mais la preuve 
formelle qu’il s'agissait d‘une proteine d'enveloppe n’a 
pas ete apportee. 

Des precedes pour obtenir un virus LAV ou un virus 
apparente ont egalement ete decrits. On peut notamment se 
referer a I'article deja mentionne de F. Barre-Sinoussi et 
al., pour ce qui est de la preparation du virus dans des 
cultures de lymphocytes T provenant soit du sang, soit du 
cordon ombilical, soit egalement de cellules de moelle 
osseuse de donneurs adultes en bonne sante, Ce precede 
comprend notamment les etapes essentielles suivantes : 

infection virale de ces lymphocytes T, apres activation 
par une lectine mitogene. avec une suspension virale 
provenant d*un surnageant brut de lymphocytes producteurs 
du virus (initialement obtenus a partir d’un patient 
infecte par le SIDA ou le SLA). 

- culture des cellules infectees avec du TCGF, en presence 
de serum de mouton anti-a-interferon, 

purification du virus produit (la production commence 
generalement entre le neuvieme et le quinzieme jours sui- 
vant I'infection et dure de 10 a 15 jours) par precipita- 
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tion du virus dans du polyethyleneglycol pour realiser une 
concentration prealable du virus, puis centrifugation de 
la preparation dans un gradient de sucrose de 20 a 60 t ou 
dans un gradient isotonique de metrizanide (vendu sous la 
marque commerciale NYCODENZ par NYEGAARD, Oslo), le virus 
etant recupere avec la bande de densite appropriee 
(1.16-1,17 dans le cas du gradient de sucrose ou 1,10-1,11 
dans un gradient NYCODENZ). 

Le virus LAV peut egalement etre produit a partir 
de lignees continues du type T. telles que la lignee CEM, 
pu a partir de lignees cellulaires lymphoblastoides B. 
telles qu‘obtenues par transformation de lymphocytes B 
provenant d‘un donneur sain avec le virus d* Epstein-Barr. 
Les lignees obtenues sont alors capables de produire en 
continu un virus (LAV-^B) qui possedent les lignees antige- 
niques et morphologiques essentielles des virus LAV (si ce 
n'est qu’il est recueilli dans une bande de densite par- 
fois legerement plus elevee que dans le cas precedent, 
notamment 1,18) dans le sucrose. La purification finale du 
virus peut egalement etre realisee dans un gradient de 
NYCODENZ. On peut encore se reporter pour les techniques 
generales de production de virus du type B-LAV a la 
demande de brevet franqais deposee le 9 mai 1984 sous le 
84 07 1 5 1 . 

L'invention concerne une variete nouvelle de retro¬ 
virus purifie, apparentee a celles qui ont ete definies 
plus haut, mais qui s'en distingue (ou qui est caracteri- 
see) par le fait que ces virus comportent un ou plusieurs 
antigenes, presentant les caracteristiques d'une glyco- 
proteine dans les tests qui sont decrits plus loin, ces 

antigenes pouvant etre reveles par un marquage du virus 

3 5 

avec de la cysteine marquee, notamment la S-cysteine, en 
concentration suffisamment elevee a cet effet dans le mi¬ 
lieu de culture du virus, notamment a raison de 200 micro¬ 
curies par ml de milieu, depourvue de cysteine non mar¬ 
quee. Ces antigenes sont reconnus de fagon selective par 
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les serums de patients affectes par le SIOA ou les SLAs ou 
par les serums de porteurs asymptomatiques du virus. 

Un antigene prefere conforme a la precedent© defi¬ 
nition, tel qu*il peut etre obtenu a partir d'un lysat de 
ce virus (ou par decapage doux des enveloppes du virus), a 
un poids moleculaire de I'ordre de 110.000 daltons, ce 
poids moleculaire pouvant etre apprecie dans un system© de 
distances de migrations comparees dudit antigene et de 
proteines de poids moleculaires (PM) respectivement con- 
nus, notamment des proteines suivantes (commercialisees 

par AMERSHAM) et de 
1 4 

- lysozyme-[ C]-methyle (PM : 14.300), 

1 4 

- anhydrate carbonique -[ C]-methylee (PM : 30.000), 

1 4 

- ovalbumin© -[ C]-methyle (PM : 46.000), 

1 4 

- serum albumin© bovine [ C]-methyle (PM :69.000), 

1 4 

- phosphorylase b -[ C]-methylee (PM : 92.500), 

1 4 

- myosine -[ C]-methylee (PM : 200.000). 

Les migration comparees ont ete realisees sur gel 
de polyacrylamide a 12,5 7., puis sous tension de 35 V pen¬ 
dant 18 heures. 

L’invention concern© encore les antigenes eux- 
memes, notamment celui de poids moleculaire d'environ 
110.000, qui possedent en outre la capacite d'etre re- 
connus par des serums de patients affectes par le SIDA ou 
le SLA ou par des serums de personnes qui ont ete exposees 
a des virus LAV ou analogues a celui-ci. Ces antigenes 
presentent encore la caracteristique de former des com¬ 
plexes avec la concanavaline A, ledit complexe pouvant 
etre dissocie en presence de 0-methyl-a-D-mannopyranoside. 
Les antigenes selon I'invention peuvent encore se lier a 
d'autres lectines, par example celles connues sous la 
designation '* LENTYL-LECTINE" . L'antigene prefere selon 
I’invention, de poids moleculaire 110.000, est egalement 
sensible a I’action des endoglycosidases. Cette action se 
manifest© par la production a partir de I’antigene de 
poids moleculaire 110.000 d'une protein© ayant un poids 
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moleculaire de I'ordre de 90.000, celle-ci pouv/ant etre 
separee par example par une immune-precipitation ou par 
separations en mettant en jeu les differences de poids 
moleculaires (migrations differenciees sur gel). 

Les antigenes preferes de I’invention sont cons- 
titues par des glycoproteines. 

L'invention concerne encore un procede pour pro- 
duire les virus conformes a 1‘invention, ce procede se 
distinguant essentiellement de ceux qui ont ete rappeles 
plus haut au niveau de 1‘operation de purification finale. 
En particulier, l*etape de purification du procede selon 
1‘invention n’est plus realisee dans des gradients, mais 
implique la realisation de centrifugations differentielles 
operees directement sur les surnageants des milieux de 
culture des cellules^productrices. Ces operations de cen¬ 
trifugation comprennent notamment une premiere centrifu¬ 
gation sous une vitesse angulaire de centrifugation, no¬ 
tamment 10.000 tours par minute, permettant 1 *elimination 
des constituents non viraux, plus particulierement des 
constituents cellulaires, puis une seconde centrifugation 
a une vitesse angulaire plus elevee, notamment a 45.000 
tours par minute, pour obtenir la sedimentation du virus 
lui-meme. Dans des modes de mise en oeuvre preferes, la 
premiere centrifugation, a 10.000 tours par minute, est 
maintenue pendant 10 minutes et la seconde, a 45.000 tours 
par minute, pendant 20 minutes. II ne s’agit bien entendu 
que de valeurs indicatives, etant entendu qu‘il reste a la 
portee du specialiste de modifier les conditions de cen¬ 
trifugation, des lors qu’il prend soin de s’assurer de la 
separation des constituants cellulaires et des consti- 
tuants viraux. 

Cette modification du processus de purification 
conduit a I’obtention de preparations virales dont peut 
ensuite etre isole I’antigene mentionne. Celui-ci n’a 
cependant pas ete obtenu jusqu'a ce jour a partir des 
preparations de virus prepurifies par les methodes 
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anterieures. En tout etat de cause, les virus finalement 
obtenus selon le precede de la presente invention se 
distinguent des preparations virales precedentes, en ce 
qu'ils sont reconnus par des serums de patients ou de 
personnes qui ont ete exposees au virus LAV ou a des 
souches morphologiquement et antigeniquement semblables. 

L'antigene selon I'invention peut lui-meme etre 
obtenu a partir de ces derniers virus, par lyse (ou autre 
traitement approprie) de ceux-ci en presence de tout 
detergent approprie et par recuperation et separation des 
antigenes liberes. Avantageusement, la lyse des virus est 
operee en presence d’aprotinine ou de tout autre agent 
apte a inhiber 1‘action des proteases. La separation des 
antigenes selon 1*invention peut ensuite etre operee par 
toute methode en soi connue ; par exemple on peut proceder 
a une separation des proteines en mettant en jeu leurs 
migrations respectivement dif-ferentes dans un gel deter¬ 
mine, la proteine recherchee etant ensuite isolee de la 
zone du gel dans laquelle elle doit normalement se trouver 
apres une operation d'electrophorese dans des conditions 
bien determinees. eu egard a son poids moleculaire. 
L'antigene selon I'invention peut cependant etre separe du 
lysat des virus susdits, grace a leur affinite pour les 
lectines, en particulier la concanavaline A ou la lentyl- 
lectine. La lectine utilises est de preference immobilisee 
sur support solide, tel que le polymere reticule a base 
d'agarose, et commercialise sous la marque SEPHAROSE. 
Apres mise en contact du lysat au sein d'un tampon 
approprie. l’antigene retenu peut etre elue de toute fapon 
appropriee, notamment en ayant recours a une solution de 
0-methyl-a-D-mannopyranoside. 

Une purification plus poussee de ces antigenes peut 
etre realisee par immuno-precipitation par des serums de 
patients connus pour posseder des anticorps actifs contre 
ladite proteine. avec des preparations concentrees d'anti- 
corps (anticorps polyclonaux) ou encore avec des anticorps 
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monoclonaux, plus particulierement orientes centre 1'anti¬ 
gene selon I'invention, en particulier celui presentant le 
poids moleculaire de 110.000, ci-apres designe sous 
1'abreviation gpllO. 

Des caracteristiques supplementaires de l*invention 
vont apparaitre encore au cours de la description qui suit 
de I'isolement d’un virus conforme a I'invention et d'un 
antigene d*enveloppe de ce virus. II sera fait reference a 
la fig. 1, qui est derivee d'une reproduction photogra- 
phique de bandes de gel qui ont ete utilisees pour reali- 
ser des electrophoreses d'extraits de lysats de lymphocy¬ 
tes T. respectivement infectes et non infectes (temoins) 
par une suspension de LAV. 

Des lymphocytes T provenant d’un donneur sain et 

infectes avec LAVI, * dans les conditions decrites par F. 

Barre-Sinoussi et Coll., ou des cellules CEM provenant 

d’un malade atteint de leucemie et egalement infectees in 

vitro avec LAV1, ont ete maintenus en culture dans un 

35 

milieu contenant 200 microcuries de S-cysteine et de- 
pourvu de cysteine non marquee. Les lymphocytes infectes 
sont maintenus en culture en milieu non denaturant pour 
prevenir la degradation de I’antigene recherche. Le sur- 
nageant du milieu de culture est ensuite soumis a une 
premiere centrifugation a 10.000 tours par minute pendant 
10 minutes. pour eliminer les constituants non viraux, 
produits a 45.000 tours par minute pendant 20 minutes, 
pour produire la sedimentation du virus. Le culot de virus 
est alors lyse a I’aide de detergent, en presence d’apro- 
tinine (5 Z) notamment dans les conditions decrites dans 
I’article de F. Barre-Sinoussi et Coll.. 

Les memes operations sont repetees sur des lympho¬ 
cytes provenant d'un donneur sain a titre de temoin. 

Les differents lysats sont ensuite immunoprecipites 
par des serums de patients affectes de SIDA ou de SLA, 
ainsi qu'avec des serums provenant de donneurs sains ou 
affectes par d’autres maladies. Les milieux ont ensuite 
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ete soumis a electrophorese dans un gel de SDS-poly- 
acrylamide. 

Les resultats sont indiques dans la fig. 2. Les 

bandes de gel numerotees de 1 a 6 ont ete obtenues a 

35 

partir des preparations marquees par la S-cysteine. Les 

bandes numerotees 7 a 10 correspondent aux resultats 

observes sur des preparations de lymphocytes infectes ou 

35 , 

non infectes, marques par la S-methionine. Enfin la 

bande M correspond aux distances de migration des protei- 
nes de reference identifiees plus haut, dont les poids 
moleculaires ont ete rappeles dans la partie droite de la 
figure. 

A la gauche de la figure sont referencees les pro- 

teines virales qui ont ete reperees. 

On remarque qtfe les colonnes 7 a 9 font apparaitre 

3 5 

la proteine p25 specifique de LAV, marquee par la S- 
methionine, la meme proteine etant absente des colonnes 8 
et 10 correspondant a une observation faite sur des pre¬ 
parations obtenues a partir de lymphocytes sains. 

Les colonnes 3 et 5 correspondent aux resultats qui 

ont ete observes sur des preparations obtenues a partir de 

3 5 

lymphocytes infectes et marques par la S-cysteine. On 
retrouve a la fois les proteines p25 et p18 caracteris- 
tiques des proteines du nucleotide du LAV et la glyco- 
proteine gplIO egalement specifique de LAV. On voit ega- 
lement apparaitre dans les differentes preparations, bien 
que moins nettement, des images correspondant a une 
proteine p41 (poids moleculaire de I'ordre de 41.000) et 
non specifique du virus LAV. Elle est observee egalement 
Chez les temoins. 

Le virus selon I'invention et I’antigene selon 
l*invention peuvent etre soit precipites par des lectines, 
notamment la concanavaline A, ou fixes a une colonne de 
SEPHAROSE-concanavaline A. Cette fixation peut notamment 
etre operee par la mise en contact du lysat du susdit vi¬ 
rus au sein d’un tampon permettant la composition 
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suiva nte 


NaCl 


1 0 mM 


0,15 M 


MgCl^ 1 mM 

Detergent commercialise sous la marque TRITON 1 /, 


fois la fixation realisee, on lave le SEPHA- 


ROSE-concanavaline 


avec un tampon de meme composition, 



si ce n'est la teneur en TRITON qui est abaissee a 0,1 X. 
L’elution est ensuite realisee avec une solution 0,2 M, 
0-methyl-a-0-mannopyranoside, au sein du tampon de lavage. 

La proteine peut etre davantage concentree par 
immunoprecipitation avec les anticorps contenus dans des 
serums de patients af'fectes du SIDA ou avec des anticorps 
polyclonauK obtenus a partir d*un serum provenant d'un 
animal prealablement immunise contre le virus selon 1‘in¬ 
vention ou la glycoproteine susdite. La proteine peut 
alors etre recuperee par dissociation du complexe par une 
solution ayant une teneur adequate en sel ionique. 

De preference les susdites preparations d’anticorps 
ont prealablement ete immobilisees de fapon en soi connue 
sur un support insoluble du type SEPHAROSE B. 

On peut egalement avoir recours a des anticorps 
monoclonaux secretes par des hybridomes prealablement pre¬ 
pares contre gpllO. Ces anticorps monoclonaux, ainsi que 
les hybridomes qui les produisent, font egalement partie 
de 1'invention. 

On decrit ci-apres les conditions dans lesquelles 
les anticorps monoclonaux selon 1’invention peuvent etre 
prepares. 

Immunisation des souris 

Des groupes de souris Balb/c agees de 6 a 8 se- 
maines ont ete utilisees. Un groupe a regu le virus com- 
portant la susdite glycoproteine, un autre la glycopro- 
teine gpllO. Le protocole d‘immunisation, identique pour 
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les 4 souris, consistait en 1‘injection, par voie intra- 
peritoneale a trois reprises, puis une fois par voie 
intraveineuse, de 10 pg de la preparation antigenique en 
presence d’adjuvant complet de Freund au jour 0, d'adju- 
vant incomplet de Freund au jour 14 et sans adjuvant aux 
jours 28 et 42. 

Fusion et culture des hvbrides 

Le variant 6.53 non secreteur du myelome P3 X 63 
Ag8. resistant a 1'azaguanine, provenant lui-meme de la 
lignee MOPC-21, a ete utilise. La fusion avec les sple- 
nocytes de souris immunisees a ete realisee en presence de 
polyethylene-glycol 4.000 selon la technique de FASEKAS DE 
ST-GROTH et SCHEIDEGGER au 45eme jour (8). La selection 
des hybrides en milieu RPMI 16-40 "HAT’* a ete effectuee 
selon la meme technique de culture dans des plaques de 24 
puit s (Costar) . 

Les hybridomes producteurs d’anticorps de specifi- 
cite adequate ont ensuite ete clones en plaques de S6 
puits, en presence d’une couche nourriciere ("feeder") de 
thymocytes syngeniques . Les clones producteurs ainsi se- 
lectionnes ont alors ete mis en expansion dans des plaques 
de 24 puits, toujours en presence de thymocytes, Lorsque 
la confluence apparaissait dans un des puits. le clone 
etait injecte par voie intraperitoneale a une souris 
BALB/c ayant regu une injection de Pristane 8 jours aupa- 
ravant et/ou maintenu en culture liquide. 

Mise en evidence des anticorps anti-LAV 

Cinq techniques differentes ont permis de 
caracteriser les clones produisant des anticorps de spe- 
cificite interessante, Dans un premier temps, on a de¬ 
termine les hybrides produisant des anticorps par une 
epreuve ELISA revelant les immunoglobulines de souris dans 
les surnageants. A partir de cette premiere selection, on 
a recherche les surnageants qui presentaient des anticorps 
diriges centre des constituants viraux a l‘aide d'une 
epreuve ELISA revelant des anticorps anti-LAV (9), ou par 
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1'immunofluorescence sur cellules humaines productrices de 

virus. Enfin, les surnageants ont ete analyses par radio- 
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immunoprecipitation de virus marque a la S-cysteine et 
par la technique du Western-Blot sur preparation virale 
(10) qui permettait de determiner les specificitcs de ces 
anticorps anti-LAV. 

RESULTATS 

Les cellules obtenues a partir des differentes fu¬ 
sions ont ete mises en culture dans 648 puits. L'examen 
microscopique a montre que la plupart de ces puits con- 
tenaient un seul clone hybride capable de pousser en mi¬ 
lieu selectif "HAT", Plus de 50 t d'entre eux produisaient 
des anticorps donnant lieu a une reponse positive a I'exa- 
men ELISA antivirus. Les fusions les plus representatives 
ont ete testees par'la technique du Western-Blot et piu- 
sieurs d'entre elles ont ete sous-donees, compte tenu de 
leur specificite, de leur reactivite en ELISA antivirus et 
de leur comportement en culture. On a plus particuliere- 
ment retenu les hydrides qui ont produit des anticorps qui 
reconnaissaient la glycoproteine de poids moleculaire cor- 
respondant a la glycoproteine virale gpllO. Tous les sous- 
clonages ont donne lieu a des clones producteurs d‘anti¬ 
corps qui, apres expression, ont ete injectes a des souris 
syngeniques. L'analyse des specificites des anticorps 
presents dans les differents liquides d'ascite a confirme 
la specificite des anticorps desdites ascites a 1‘egard de 
gp110. 

Les anticorps monoclonaux obtenus peuvent eux-memes 
etre mis en oeuvre pour purifier des proteines contenant 
un site antigenique egalement contenu dans gpllO. L'in- 
vention concerne done egalement ce precede de purification 
en tant que tel. Ce procede est avantageusement applique a 
des lysats de virus ou des lysats de lymphocytes T ou tou- 
tes autres cellules productrices de LAV ou analogue, des 
lors qu'avant la lyse on aura pris le soin d'eviter la se¬ 
paration non controlee de gpllO (etant entendu que la 
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methode peut egalement etre appliquee a toute solution 
contenant gp110 ou une proteine, polypeptide ou glyco- 
proteine comportant un site antigenique de proteine 
d‘enveloppe, reconnu par I'anticorps monoclonal, quelle 
que soit la nature de cette solution). Pour la mise en 
oeuvre de ce precede. les anticorps monoclonaux sont 
avantageusement immobilises sur un support solide, de 
preference adapte a des operations de chromatographie 
d’affinite. Par exemple, ces anticorps monoclonaux sont 
fixes sur un reseau d^agarose a reticulation 
tri-dimensionnelle. commercialise sous la marque SEPHAROSE 
par la societe suedoise PHARMACIA A.G., par exemple par la 
methode au bromure de cyanogene. 

L*invention concerne done plus particulierement un 
precede de separation! de ces antigenes caracterises par 
les operations consistant a faire passer le milieu suscep¬ 
tible de les contenir au contact d*une colonne d’affinite 
portant les susdits anticorps monoclonaux, pour fixer 
selectivement lesdits polypeptides, proteines ou glyco- 
proteines puis a recuperer ceux-ci par dissociation du 
complexe antigene-anticorps au moyen d'un tampon appro- 
prie, notamment d*une solution de force ionique adequate, 
par exemple d’un sel, de preference 1‘acetate d’ammonium 
(lequel ne laisse pas de residu lorsque 1'on realise 
ensuite la lyophilisation de la preparation). On peut 
egalement avoir recours a une solution acidifiee a pH 2-4 
ou a un tampon glycine au meme pH. 

Ces antigenes sont eux-memes susceptibles d’etre 
utilises comme reactifs, ou meme comma agents de diagnos¬ 
tic in vitro , pour la detection d'anticorps anti-LAV. II 
va de soi que I’invention concerne egalement des fractions 
polypeptidiques pouvant avoir des poids moleculaires plus 
faibles , des lors qu’elles porteraient des sites 
antigeniques susceptibles d'etre reconnus par les memes 
anticorps monoclonaux. II apparaitra clairement au 
specialiste qu’a partir de I'instant ou I’on dispose des 
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anticorps monoclonaux selon I'invention, on peut envisager 
I'isolement, a partir des antigenes sus-indiques, des 
sequences peptidiques plus petites contenant les memes 
sites antigeniques, par exemple en ayant recours a des 
techniques en soi connues de decoupage du polypeptide ini¬ 
tial par des enzymes susceptibles de decouper les polypep¬ 
tides plus grands en des sites specifiques. A titre 
d'exemple de telles proteines, on peut mentionner 1’enzyme 
de Staphylococcus aureus V8, 1 * alpha-chymotrypsine, la 
"protease de glande sous-maxillaires de souris" (mouse 
submaxillary gland protease) commercialisee par la societe 
BOEHRINGER, la collagenase de Vibrio a 1 g i n o 1 v t i c_u _s 
Chernovar iophagus . qui reconnait specifiquement lesdits 
peptides Gly-Pro et Gly-Ala, etc.. 

On peut encore' rechercher des polypeptides ou frag¬ 
ments d’antigenes d*enveloppes du virus, un clonant des 
fragments excises a partir d'un cADN construit a partir 
des genomes des diverses varietes de virus LAV et ana¬ 
logues . 

La fig. 2 est representative de cartes de restric¬ 
tion de certains de ces cAONs, comprenant uh total de 9,1 
a 9,2 kb. On s* interes sera plus particulierement aux po¬ 
lypeptides codes par des fragments de cADN situes dans la 
region s'etendant entre le site Kpnl (position 6100) vis- 
a-vis des cartes de restriction de la fig. 2 et le site 
Bglll (position 9150). La presence d’un site caracteris- 
tique d’un antigene d'enveloppe du virus LAV ou analogue 
dans le polypeptide susceptible d’etre exprime (dans un 
hote cellulaire approprie prealablement transforme par un 
tel fragment ou par un vecteur contenant ce fragment) peut 
etre detecte par toute methode immunochimique appropriee. 

Les antigenes du genre eh question peuvent egale- 
ment etre utilises pour separer des anticorps presentant 
les caracteristiques sus-indiquees a partir d’un melange 
polyclonal d’anticorps. Dans ce cas, les polypeptides du 
genre en question seront a leur tour immobilises sur un 
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support de chromatographie d*affinite, par exemple du 
genre indique plus haut. Le precede de separation 
comprendra par consequent I’etape consistant a faire 
passer une solution contenant les anticorps polyclonaux au 
contact des polypeptides immobilises, et I'etape de recu¬ 
peration des anticorps retenus au moyen d’une solution ou 
d’un tampon analogue a celle ou celui qui a ete envisage 
plus haut . 

Enfin 1*invention concerne des compositions immu¬ 
nogenes caracterisees par 1'association d*un antigene 
conforme a I'invention, en tant que principe immunogene, 
notamment a raison de 10 a 500, par exemple de 50 a 100 
microgrammes/kg, avec un excipient physiologiquement 
acceptable permettant son administration a un hote vivant, 
plus particulierement I’homme, en vue de lui conferer une 
immunite a I'egard desdits antigenes, y inclus les virus 
LAV ou analogues entiers. Ces antigenes constituent des 
principes actifs dont 1 *immunogenicite peut etre mise en 
oeuvre a chaque fois qu'est recherchee une protection in 
vivo contre des virus LAV ou des virus qui leur sont 
apparentes. 

L*invention concerne egalement un precede utilisant 
les antigenes selon 1‘invention pour la detection de la 
presence d’anticorps anti-LAV, notamment dans des echan- 
tillons sanguins provenant de 1‘homme ou de I'animal, en 
vue d'effectuer la detection du SIDA ou des SLAs. 

Enfin I'invention concerne un precede de diagnostic 
in vitro mettant en 3 eu un antigene d*enveloppe conforme a 
la presente invention pour la detection d'anticorps anti- 
LAV dans le serum de patients affectes de la maladie ou de 
personnes immunisees contre le virus. Elle concerne plus 
particulierement un necessaire ou "kit" comprenant cet 
antigene, 

Le precede de diagnostic comprend notamment : 

- le depot de quantites determinees d'un antigene conforme 
a la presente invention dans les puits d’une microplaque 









detitrage ; 

1 * introduction dans ces puits de dilutions croissantes 
du serum adiagnostiquer ; 

- 1*incubation de la microplaque ; 

- le lavage soigneux de la microplaque ; 

1■introduction dans les puits de la microplaque d*anti- 
corps marques specifiques d‘immunoglobulines du sang, le 
marquage etant realise par une enzyme choisie parmi celles 
qui sont capables d’hydrolyser un substrat de telle sorte 
que ce dernier subit alors une modification de son absor¬ 
ption des radiations, au moins dans une bande de longueurs 
d'ondes determinee et 


la detection 


de preference de fa<pon comparative par 


rapport 


un temoin, de 1*importance de 1‘hydrolyse du 


substrat en tant quer mesure des risques potentiels ou de 
la presence effective de la maladie. 

Bien entendu, on peut realiser des titrages quanti- 
tatifs d'anticorps sur les serums etudies. 

Oes methodes preferees mettent en jeu des titrages 
immuno-enzymatiques ou immunofluorescents, en particulier 


conformement 


la technique ELISA, Les titrages peuvent 


etre des dosages par immunofluorescence ou des dosages 
immuno-enzymatiques directs ou indirects. 
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REVENDICATIONS 

1 - Virus purifie du type LAV caracterise par le 
fait qu'il comporte un antigene d'enveloppe ayant un poids 
moleculaire de I'ordre de 110.000 daltons. 

2 - Antigene d’enveloppe de virus LAV ou analogues 
ayant un poids moleculaire de I'ordre de 110.000 daltons. 
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quage 

S-cysteine. 


REVENOICATIONS 

1 - Retrovirus presentant les caracteristiques de 
1‘agent etiologique du SIDA, et plus particulierement des 
retrovirus LAV, caracterise par le fait qu'il comporte un 
ou plusieurs antigenes presentant les caracteristiques 
d’une glycoproteine et pouvant etre reveles par un mar- 

du virus a 1‘aide d'une concentration elevee de 
notamment a raison de 200 microcuries par 
millilitre de milieu, et ce en 1‘absence de cysteine non 
10 marquee, ces antigenes etant en outre reconnus de fagon 
selective par des serums de patients affectes par le SIDA 
ou le SLA, ou encore par des serums de porteurs 
asymptomatiques du virus, 

2 - Retrovirus selon la revendication 1, caracteri- 
15 se par le fait qu'il comporte un antigene d'enveloppe 

ayant un poids moleculaire de I'ordre de 110.000 daltons. 

3 - Antigene ayant un poids moleculaire d'environ 
110.000 ou antigene de poids moleculaire plus faible deri¬ 
ve du precedent, qui possede la capacite d'etre reconnu 

20 par des serums de patients affectes par le SIDA ou le SLA 
ou par des serums de porteurs asymptomatiques du virus. 

4 - Antigene selon la revendication 3. qui presente 
encore la caracteristique de former des complexes avec la 
concanavaline A, ledit complexe pouvant etre dissocie en 

25 presence de 0-methyl-a-D-mannopyranoside. 

5 - Antigene selon la revendication 3 ou la reven- 
dication 4, caracterise en ce qu’il peut egalement se lier 
a d'autres lectines. 

6 - Antigene selon I'une quelconque des revendica- 
30 tions 3 a 5, qui presente un poids moleculaire de I'ordre 

de 110.000 daltons et qui est egalement sensible a I'ac- 
tion des endoglycosidases. 

7 - Precede d’obtention d’un retrovirus conforme a 
la revendication 1 ou a la revendication 2, comprenant 

35 I'infection de lignees de lymphocytes T ou de lignees cel- 
lulaires lymphoblastoides B, la culture de ces cellules 
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infectees et la purification du virus obtenu, caracterise 
en ce que l*etape de purification finale du virus comprend 
la realisation de centrifugations differentielles operees 
directement sur les surnageants des milieux de culture des 
cellules productrices et la recuperation du virus final, 


lequel est marquable avec de la 


S-cysteine utilisee en 


concentrations elevees et en 1‘absence de cysteine non 


marquee. 


Precede d'obtention d'un antigene conforme a 


I’une quelconque des revendications 


a 6, comprena nt 


I'isolement de cet antigene a partir du virus purifie ob¬ 
tenu a I'issue de la revendication 7, notamment par lyse 
de ce virus ou decapage des enveloppes de ce virus, et la 
separation des antigenes qui ont la capacite d’etre re- 
connus par des serums de patients affectes par le SIDA ou 
le SLA, plus particulierement de celui qui presente un 
poids moleculaire de I'ordre de 110.000. 

9 - Precede selon la revendication 8, caracterise 
en ce que la separation de I’antigene comprend la mise en 
contact du milieu contenant I'antigene, tel qu’obtenu a 


1’issue 


precede defini dans la 


) r. 8 . avec 


une lectine affine, 


telle que la concanavaline A ou la 


lentyl-lectine, cette lectine etant de preference immo- 


bilisee sur 


support solide, puis I'elution du susdit 


antigene, notamment a I'aide d'une solution de 0-methyl- 
a-D-mannopyranoside. 

10 - Precede selon la revendication 8. caracterise 

en ce que ladite purification est realisee par immuno- 
precipitation par les serums de patients connus pour pos- 
seder des anticorps actifs contre ledit antigene ou encore 
avec des anticorps monoclonaux produits par des hybridomes 
prealablement formes et secretant lesdits anticorps mono¬ 
clonaux, ceux-ci reconnaissant plus particulierement I’an¬ 
tigene conforme a I’une quelconque des revendications 3 a 
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par sa capa- 




11 - Anticorps monoclonal caracterise 
cite a reconnaitre specifiquement I'antigene conforme a la 
revendication 6 . 

12 - Les hybridomes secreteurs de I'anticorps mono¬ 
clonal selon la revendication 11. 

13 “ Composition immunogene caracterisee par l‘as- 
sociation d‘un antigene conforme a I'une quelconque des 
revendications 3 a 6, avec un excipient physiologiquement 
acceptable. permettant son administration a un hote vi- 
vant, plus particulierement I'homme, 

14 - Composition immunogene selon la revendication 


caracterisee 


ce qu'elle est dosee en antigene de 


faqon a permettre 1'administration d’une dose de 10 a 500, 
notamment de 50 a 100 microgrammes par kilogramme. 

15 - Procede de diagnostic comprenant ; 
le depot de quantites determinees d‘un antigene selon 
I'une quelconque des revendications 3 a 6 dans les puits 
d’une microplaque de titrage ; 

1’introduction dans ces puits de dilutions croissantes 
du serum a diagnostiquer ; 

- I'incubation de la microplaque ; 

- le lavage soigneux de la microplaque ; 

1'introduction dans les puits de la microplaque d'anti- 
corps marques specifiques d'immunoglobulines du sang, le 
marquage etant realise par une enzyme choisie parmi celles 
qui sont capables d’hydrolyser un substrat de telle sorte 
que ce dernier subit alors une modification de son absor¬ 
ption des radiations, au moins dans une bande de longueurs 


d’ondes determinee et 
la detection, de 


preference de fapon comparative par 


rapport 


un temoin, de I’importance de I'hydrolyse du 


substrat en tant que mesure des risques potentiels ou de 
la presence effective de la maladie. 
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REVENDICATIQNS 

1 - Antigene purifie ayant un poids moleculaire 
d'environ 110.000 ou antigene de poids nfiglecuiaire plus 
faible derive du precedent, qui possede la capacite 
d'etre reconnu par des serums de porteurs asymptomati- 

5 ques du virus. 

2 - Antigene selon la revendication 1, caracte- 
rise en ce qu'il consiste en une glycoproteine. 

3 - Antigene selon la revendication 1 ou la re¬ 
vendication 2, caracterise par le fait qu'il consiste en 

10 un antigene de 1'enveloppe du retrovirus LAV, cet anti¬ 
gene pouvant etre revele par un marquage du virus a 

35 

I'aide d'une concentration elevee de S-cysteine, no- 
tamment a raison de 200 microcuries par millilitre de 
milieu, et ce en 1*absence de cysteine non marquee. 

15 4 - antigene selon I'une quelcdnque**aes revendi- 

cations 1 a 3, qui presente encore la caracteristique de 
former des complexes avec la concanavaline A, ledit com- 
plexe pouvant etre dissocie en presence de 0-methyl-a- 
D-mannopyranoside. 

20 5 - Antigene selon la revendication 4, caracte¬ 

rise en ce qu'il peut egalement se lier a d'autres lec- 
tines. 

6 - Antigene selon la revendication 3 ou 4, ca¬ 
racterise en ce qu'il est egalement sensible a 1’action 

25 des endoglycosidases. 

7 - Procede d'obtention d'un retrovirus portant 
un antigene conforme a 1'une quelconque des revendica- 
tions 1 a 6 et susceptible d'etre revele par un marquage 
du virus a I'aide d'une concentration elevee de 

30 cysteine, notamment a raison de 200 microcuries par mil¬ 
lilitre de milieu, et ce en 1'absence de cysteine non 
marquee, ce procede comprenant 1'infection de lignees de 
lymphocytes T ou de lignees cellulaires lymphoblastoides 
B, la culture de ces cellules 
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infectees et la purification du virus obtenu, caracterise 

en ce que 1‘etape de purification finale du virus comprend 

la realisation de centrifugations differentielles operees 

directement sur les surnageants des milieux de culture des 

5 cellules productrices et la recuperation du virus final. 

3 5 

lequel est marquable avec de la S-cysteine utilisee en 
concentrations elevees et en 1‘absence de cysteine non 
marquee. 

8 * Precede d’obtention d’un antigene conforme a 
10 I’une quelconque des revendications 3 a 6. comprenant 

I’isolement de cet antigene a partir du virus purifie ob- 
tenu a I'issue de la revendication 7. notamment par lyse 
de ce virus ou decapage des enveloppes de ce virus, et la 
separation des antigenes qui ont la capacite d’etre re- 
15 connus par des serums de patients affectes par le SIDA ou 
le SLA, plus particulierement de celui qui presente un 
poids moleculaire de'l’ordre de 110.<100. 

9 - Precede selon la revendication 8, caracterise 
en ce que la separation de I’antigene comprend la mise en 

20 contact du milieu contenant I’antigene. tel qu’obtenu a 
I’issue du precede defini dans la revendication 8. avec 
une lectine affine, telle que la concanavaline A ou la 
lentyl-lectine. cette lectine etant de preference immo- 
bilisee sur un support solide, puis I’elution du susdit 
25 antigene, notamment a 1‘aide d’une solution de 0-methyl- 
a-D-mannopyranoside. 

10 - Procede selon la revendication 8. caracterise 
en ce que ladite purification est realisee par immuno- 
precipitation par les serums de patients connus pour pos- 

30 seder des anticorps actifs centre ledit antigene ou encore 
avec des anticorps monoclonaux produits par des hybridomes 
prealablement formes et secretant lesdits anticorps mono¬ 
clonaux. ceux-ci reconnaissant plus particulierement I'an- 
tigene conforme a I’une quelconque des revendications 3 a 
6 . 
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11 - Anticorps monoclonal caracterise par sa capa- 
cite a reconnaitre specifiquement I’antigene conforme a la 
revendication 6. 

12 - Les hybridomes secreteurs de 1'anticorps mono- 
5 clonal selon la revendication 11. 

13 - Composition immunogene caracterisee par 1‘as¬ 
sociation d■un antigene conforme a 1’une quelconque des 
revendications 1 a 6, avec un excipient physiologiquement 
acceptable, permettant son administration a un hote vi- 

10 vant, plus particulierement I’homme. 

14 - Composition immunogene selon la revendication 
13. caracterisee en ce qu‘elle est dosee en antigene de 
fagon a permettre 1’administration d'une dose de 10 a 500, 
notamment de 50 a 100 microgrammes par kilogramme. 

15 15 - Precede de diagnostic comprenant : 

le depot de quantites determinees d*un antigene selon 
I’une quelconque des revendications^l a 6 dans les puits 
d’une microplaque de titrage ; 

1‘introduction dans ces puits de dilutions croissantes 

20 du serum a diagnostiquer ; 

- I'incubation de la microplaque ; 

- le lavage soigneux de la microplaque ; 

1'introduction dans les puits de la microplaque d’anti- 
corps marques specifiques d'immunoglobulines du sang, le 

25 marquage etant realise par une enzyme choisie parmi celles 
qui sont capables d'hydrolyser un substrat de telle sorte 
que ce dernier subit alors une modification de son absor¬ 
ption des radiations, au moins dans une bande de longueurs 
d’ondes determinee et 

30 - la detection. de preference de fagon comparative par 

rapport a un temoin, de I'importance de I'hydrolyse du 


substrat en tant que mesure des risques potentials ou de 
la presence effective de la maladie. 
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PURIFIED_VIRUS_OF_L YMPHA DE NOP ATHIES AND OF T HE ACQUIRED 

IMMUN 9 -D EP RES SIV E SYNDROME AND OF_ ENVE L OPE AN TIGENS 

OF THIS VIRUS y PROCESS FOR PRODUCING THIS VIR US ___ANp_ OF 
THESE ENVE LOP E ANTIGENS OF THIS VIRUS, USE OF THIS V IR US 

OR^OF THESE ANTIGEN S IN THE__PREPAR ATI ON OF IM MUNOGENIC 

COMPOSITIONS OR FOR THE DIAGNOSIS_OF_THE_ ABO VE - SAID 

DISEASES 

The present invention relates to a purified vi¬ 
rus of lymphadenopathies (denoted below by the abbrevia¬ 
tion LAS) and of the acquired irnmuno-depressive syndrome 
(denoted below by the abbreviation AIDS), to a process 
for producing these antigens of the envelopes of these 
viruses, to their uses for the preparation of immunogenic 
compositions or for the diagnosis of the above-said dis¬ 
eases • 

A retrovirus having characterizations of the eti¬ 
ological agent of AIDS has been identified* It is the 
subject of a first description in an article of F. BARRE— 
SINOUSSI et al. Science, 220, 868 (1983). 

This retrovirus shows the following characteris¬ 
tics. It is T-lymphotropic ; its preferred target 

is constituted by Leu 3 cells (or T4 lymphocytes); it has 
reverse transcriptase activity necessitating the presence 
of and shows strong affinity for poly (adeny late-ol i- 

geodoxyy-thymidylate) poly(A)—oligo(dT) 12-18 ; it has a 

density of 1.16-1. 17 in a sucrose gradient, an average 

diameter of 139 nanometers and a nucleus having an aver¬ 
age diameter of 41 nanometers; the lysates of this virus 
are recognized immunologically, these lysates contain a 
protein p25 recognized by the serums but which is not re¬ 
cognized immunologically by the protein p24 of the HTLVI 
and II viruses. 

Retroviruses of this type (sometimes denoted by 
the generic abbreviation LAV ) have been filed in the 
National Collection of Micro-organism Cultures of the 
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INSTI7UT PASTEUR of Paris, under nunbers 1-232, I-24C and 
1-241, Virus strains similar to LAV in all respects from 
the morphological and immunological point of view have 
been Isolated in other laboratories; reference is made; 
by way of examples; to the retrovirus strains named HTLV- 
III isolated by R.C, GALLO et al., Science, 224, 500 
(1984) and by M.G. SARUGADHARAN et al,. Science 224, 506 
(1984) respectively and to the retrovirus isolated by 
M, JAY LEVY et al.. Science, 225, 840-842 (1984), which 
virus was designated ARV. Reference is also made to 
European patent application filed 14 September 1984, with 
the priority of British patent application number 
83 24800 filed 15 September 1983 as regards a more de¬ 
tailed description of the LAV retroviruses or the 
like and of the uses to which extracts of these viruses 
give rise. 

Onl^y the internal antigens (core) to the virus 
have been recognizab1e, after lysis of the virus, through 
serums of patients affected by AIDS or by LAS. A pro¬ 
tein p41 has been described in the above-said articles on 
HTLV3 as a possible component of the envelope of the vi¬ 
rus. However, the formal proof that it was an envelope 
protein has not been given. 

Processes for obtaining a LAV virus have also 
been described. Reference may be made particularly to 
the article already mentioned of F. 3ARRE-SINOUSSI et al¬ 
as regards the preparation of the virus in T lymphocyte 
cultures derived either from blood, or from the umbilical 
cord, or also from bone marrow cells of adult donors in 
good health. This process comprises particularly the 
following essential steps: 

- a viral infection of these T lymphocytes, after acti¬ 
vation by a lectin mitogen, with a viral suspension de¬ 
rived from a crude supernatant liquor of lymphocytes pro¬ 
ducing the virus (initially obtained from a patient in¬ 
fected with AIDS or LAS), 







- culturing; cells infected >ith TCGF, in the presence of 
an 11-OC-i n ter f eron sheep serur:\, 

- purification of the virus produced (production starts 
generally between the ninth and the fifteenth day fol¬ 
lowing infection and lasts fron 10 to 15 days), which pu¬ 
rification conprises precipitating the virus in poly— 
ethylen^lycol in orler to produce a first concentration 
of the virus, then centrifuging. the preparation ob¬ 
tained in a 20-^0*:'* sucrose gradient or in an isotonic 
gradient of netrizanide (sold under the tra'.ie nark 

rrYOOnrr-n %v pvpn.AAP.O, )slo> and recovering the virus v/i^h 

case of a 

the band of sjuitable density of l.lf-l.l'^ in the /sucrose 
gradient or of 1.10-1.11 in a 0YC0DC!’'Z gradient. 

The Li'V •'•irus na;/ also be produced fron permanent 
cell lines of type T, sucl^ as the CZ'\ line, or from 
ly “phob 1s to i d cell lines, such 5S obtained by the trans- 
f nr'• a t ior'. of the 1 ynphocy t e.v T • er L ved f rcn a heal t hy do¬ 
nor t'lc Tpstein — ^arr virus. The cell lines obtained 

are then capable of pro due ini-: continuously a virus (LAV-?/ 
*. / h i c h: c o s ? ^ s s the e r s e n t i a 1 a n t i ” e n i c and r c r p h o 1 o g i c a 1 
features of the lA'/ viruses ^except th.at it is collected 
i r a density lord i: •> r e t i. n e s slightly I. i r h e r than in the 
orsceding case (particularly 1.13) in sucrose. The fi¬ 
nal purificaticn of the vir\:s can also be carried 
out in a gradient. reference nay he nade for 

tbo ^:eneral techniques of production of LAV-D type vi¬ 
ruses to French patent application Vr. 07151 filed 

•'ay 9, 

The invention relates to a novel variety of puri¬ 
fied retrovirus, related to those which have been de¬ 
fined above, but which is distinguished therefrom (or 
which is characterized) by the fact that these viruses 
include one or several antigens, showing the character¬ 
istics of a glycoprotein in the tests which are described 

below, these antigens being detectable by labelling the 

3 5 

virus with labelled cystein, particularly S-cystein, in 
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sufficiently high concentration for this purpose in the 
culture medium of the virus, particularly in the propor¬ 
tion of 200 nicrocuries per ml of medium, devoid of un¬ 
labelled cystein. These antigens are recognised selec¬ 
tively by the serums of patients affected by AIDS 
or by LAS or by the serums of asymptomatic carriers of 
the virus. 

A preferred antigen according to the preceding de¬ 
finition, as nay be obtained from a lysate of this virus 
(or by gentle scouring of the envelopes of the virus), 
has a molecular weight of the order of 110,000 daltons, 
and this molecular weight can be evaluated in a system of 
comparative migration distances of said antigen and of 
proteins of respectively known molecular weights (PIM, 
particularly the following proteins (marketed by ArtEHSHAr*) 
and of 

- lysosyme-()-methyl (nU: 14,300), 

- carbon dioxide-()-nethy 1 (MW: 30,000), 

- ovalbumin-( )-methyl (wV/; 46,000), 

1 4 

- bovin albumin serum ( C)-methyl (::y: 69,000), 

- phosphory lase b-{ )-methyl (MU: 92,500), 

- nyos ine-( )-me t hy 1 (rv«: 200 ,000). 

The invention relates also to the antigens them¬ 
selves, particularly that of molecular weight of about 
110 ,000, which possess also the capability of being re¬ 
cognized by serums of patients infected with AIDS or LAS 
or by serums of persons who have been exposed to LAV vi¬ 
ruses or those analogous with the latter. These antigens 
have also the characteristic of forming complexes 
with concanavaline A, said complex being dissociatable In 
the presence of 0-methy1-C<-D-mannopyranoside. The 

antigens according to the invention can also bind 
to other lectins for example those known under the name 
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”LENTYL-LECTIN”. The preferred antigen according to the 
invention, of molecular weight 110,000, is also sensitive 
to the action of endoglycosidases. This action is mani¬ 
fested by the production from the antigen of molecular 
weight 110,000 of a protein having a molecular weight of 
the order of 90,000, the latter being separable for ex¬ 
ample by inmunoprecipitation or by separation employinj 
the differences in molecular weights (migrations differ¬ 
entiated on gel). 

Preferred antigens of the invention are constitu¬ 
ted by glycoproteins. 

The invention relates also to a process for pro¬ 
ducing the viruses according to the invention. This pro¬ 
cess distinguishes essentially from those recalled above 
at the level of the final purification operation. In 
particular, the purification step of the process accord¬ 
ing to the invention is no longer carried out in gradi¬ 
ents, but involves the performance of differential cen¬ 
trifugations effected directly on the supernatants of 
the culture media of the producing cells. These centri¬ 
fugation operations comprise particularly a first centri¬ 
fugation at an angular centrifugation velocity, particu¬ 
larly of 10,000 rpm, enabling the removal of non-viral 
constituents, more particularly of cellular constituents, 
then a second centrifugation at higher angular velocity, 
particularly at 45,000 rpn, to obtain the precipitation 
of the virus Itself. In preferred embodiments, the first 
centrifugation at 10,000 rnp, is maintained for 10 min¬ 
utes and the second at 45,000 rpm, for 20 minutes. These 
are, of course, only indicative values, it being under¬ 
stood that it remains within the ability of the special¬ 
ist to modify the centrifugation conditions, to provide 
for the sepiration of the cellular constituents and of 
the viral constituents. 

This modification of the purification process re¬ 
sults in the production of viral preparations from which 
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the antigen mentioned can then be isolated more easily* 
than from virus preparations purified by the previous me¬ 
thods. In any event, the viruses finally obtained by the 
process of the present invention are more easily recog¬ 
nized by serums of patients or of persons who have been 
exposed to the LAV virus or to morphologically and anti- 
genically similar strains. 

The antigen according to the invention can then- 
selves be obtained from the latter viruses, by lysis (or 
other suitable processing) of the latter in the presence 
of any suitable detergent and by recovery and separation 
of the antigens released. Advantageously, the lysis of 
the virus is effected in the presence of aprotl'lne or of 
any other agent suitable for inhibiting the action of 
proteases. The separation of the antigens according to 
the invention can then be carried out by any method known 
in itself: for exarsple, it is possible to proceed with a 
separation of the proteins by employing their respective¬ 
ly different migrations in a predetermined gel, t:ie pro¬ 
tein sought being then isolated from the zone of the gel 
in which it v/ould normally be found in an elec trophores is 
operation under v/ell determined conditions, having regard 
to its molecular weight. The antigens according to the 
invention can however be separated from the lysate of the 
above-said viruses, due to their affinity for lectins, in 
particular concanavaline A or lentyl-lectin. The lectin 
used is prefererably inmobilisecl on a solid support, such 
as the cross linked polymer derived from agarose and mar¬ 
keted under the trademark SEPHAROSE. After cont acting 
the lysat.e In a suitable buffer, the antigen retained 

can be eluted in any suitable manner, particularly by re¬ 
sorting to a solution 0-methyl-o<-D-mannopyranos ide . 

A more thorough purification of these antigens 
can be performed by immunoprecipItation with the serums 
of patients known'to possess antibodies effective against 
said protein, with concentrated antibody preparations 
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(polyclonal antibodies) or again with nonoclonal antlbod^ 
les, nore particularly directed against the antigen ac¬ 
cording to the Invention, in particular that having the 
molecular weight of 110,000, denoted below by the abbre¬ 
viation gpllO. 

Additional characteristics of the invention will 
appear also in the course of the description which fol- 
lov/s of the isolation of the virus according to the in¬ 
vention and of an envelope antigen of this virus. Re¬ 
ference will be nade to fig. 1, which is derived from a 
photographic reproduction of strips of gel which have 
been used to carry out electrophoreses of extracts of ly¬ 
sates of T lymphocytes, respectively infected and unin¬ 
fected (controls) by a LAV suspension. 

T lymphocytes derived from a healthy donor and 
infected with LAVl, under the conditions described by 
r. PARRZ-SirrorJSST et Coll., on CZr cells derived from a 
patient afflicted v;ith leukemia and also infected ^ 
vitro v/ith LAVl, './ere kept under cultivation in c 

3 5 

medium containing 200 nicrocuries of 3-cystein and de¬ 
void of unlabelled cystein. The infected lymphocytes 
were cultured in a non-denaturating medium to prevent the 
degradation of the antigen sought. The supernatant liqu¬ 
or from the culture medium was then subjected to a first 
centrifugation at 10,000 rpn for 10 minutes to remove the 
non-viral components, then to a second centrifugation at 
45,000 rpn for 20 minutes to sediment tne virus. The 
virus pellet was then lysed by detergent in the presence 
of aprotinin (STj) particularly under the conditions de¬ 
scribed in the article of F. BARRE-SIN0U5SI et Coll. 

The same operations are repeated on lymphocytes 
taken up from a healthy donor as control. 

The various lysates were then itnmunoprecipitatcd 
by serums of patients infected with AIDS or with LAS. 
Serums originating from healthy donors or of donors in¬ 
fected with other diseases were immunoprecipitated too. 
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The nedi^* were then subjected to electrophoreses in a 
oOS-polyacrylanide 

The results are indicated in fi^* 2. The 

gel strips numbered from 1 to 3 were obtained from pre¬ 
parations labelled by ^^3-cystein. The strips nunbereJ 
7 to 10 correspond to the results observed on infected or 
uninfected lymphocyte preparations labelled with ^''3 — 
methionine* Finally the strip " corresponds to the ni- 
^■retion distances of the standard proteins identified a- 
bove, v/hose molecular ‘./ei.^hts are recalled in the 
ri'^h*t-hand portion of t!ie figure. 

The references to the labelled viral proteins 


appear on the left-hand z 

ide of the fi 

sure. 



It is noted 

that 

columns 7 to 

C s h 0 V/ the 

specific 
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protein 

p2T of LAV', 

label 

led v/ithi “"T- 

n c t h i 0 n i n , 

the sane 

protein 

boin^ absent 

from 

3 trips t tc 

1C correspond in,o to 

an c b s 9 

r V a 11 o n r; r ie 

on 

nrenarations 

oriy i na t 

L r. * from 

healthy 

lynpbocytes. 






3 0 1 u n n 3 3 n n 

\ 5 c 

•5r re sp 0nd to 

the r e s u 1 

ts ’.'hie:: 


aVe een observe; on preparations obtained fro* lymph¬ 
ocytes 1 n f e c t e d and labelled w i 11. T — c y s t e i n . Also 


f o u n d a p n i n. ' v ^ ^ e both, the proteins p 2 S a r. d p 12 character¬ 
istic cf the proteins of the nucleotide of LA/’ and the 
y I y c o p r o t a i n jp11p also specific of 1A V. Also seen t o 
anpear In the various preyerat ions, although leer 
distinctly, .'ere images corrspond ing to a protein pI 
^molecular e 1 y h t of the order of 41,000) and non¬ 
specific of virus LAV. It is also observed in the con¬ 
trols . 

The virus according to the invention and the an- 
ti.-:;en according, to the invention can be either precipi¬ 
tated by lectins, particularly concanavaline A, or fixed 
to a SEPHAROSS-concana val i ne A column. This fixation car. 
particularly be carried out by contacting a lysate of the 

above-said virus in a suitable buffer enabling the followtr. 
composition: 









Tris 

10 

mK 

NaCl 

0, 

.15 M 

CaClg 

1 

nM 

MgClg 

1 

ran 


Detergent narketed under the tradenark TRITOM 1% 

pH 7.4 

When the fixation has been achieved, the SEPHAR- 
OSE-concanavaline A is washed with a buffer of the sane 
composition, except that the TRITON concentration is 
loivered to O.lfS. The elution is then effected with an 
0.2 I'l 0-nethy l-O^-D-nannopyranos ide solution in the wash¬ 
ing buffer. 

The protein nay be further concentrated by inmu- 
noprecipitation with antibodies contained in the serums 
of patients infected with AIDS or v/ith polyclonal anti¬ 
bodies obtained from a serum derived from an animal pre¬ 
viously immunised against the "unaltered” virus according 
to the invention or the above-said glycoprotein. The 
protein can then be recovered by dissociation of the com¬ 
plex by a solution having an adequate content of ionic 
salt. 

Preferably the antibody preparation Is itself 
immobilised in a manner known in itself on an insoluble 
support, of the SEPIIAROGE 3 type. 

It is also possible to resort to monoclonal an¬ 
tibodies secreted by hybridonas previously prepared a- 
gainst gp 110. These monoclonal antibodies, as well as 
the hybridomas which produce them, also form part of the 
invention• 

The conditions in which the monoclonal antibodies 
according to the invention may be prepared are described 
below. 

Immunisation of the mice 

Groups of Balb/c mice from 6 to 8 weeks old were 
used. One group received the virus including the above- 
said glycoprotein, another glycoprotein gpllO. The imnu- 




nisation procedure, identical for the 4 nice, comprised 
the injection, intraneritoneally with three repeats, then 
once intravenously, of 10of antigenic preparation in 
the presence of Freund complete adjuvant at day 0, Freund 
incomplete adjuvant at day 14 and without adjuvant at 
days 28 and 42- 

Fusion and culture o f the hybrids 

The non-secreting myeloma variant 5.53 PX x 33 
Ag8, resistant to azaguanine, itself derived from 
the :t 0PC-21 cell-line, is used. Fusion v/ith immunised 
mouse splenocytes is carried out in the presence of poly¬ 
ethylene-glycol 4000 by the technique of FASSXAG de ST 
GROTH and SCHEIDEGCER on the 45th day (8)The selection of 
the hybrids in RP-^I 16-40 "HAT” medium is carried 

out in plates having 24 cups --—■—^—- 

(COSTAR) by the sane culture technique. 

The hybridonas producing antibodies of ade¬ 

quate specificity are then cloned in plates having 36 
cups, in the presence of a "feeder" layer of syngenic 
thymocytes. The producing clones thus selected are then 
expanded in 24 cup plates, still in the presence of thy¬ 
mocytes. V.’hen the confluence appears in one of the cups, 
the clone is injected intraperitoneally into a 3AL3/c 
mouse v/hich had received an Injection of Pr.ICTAr'Z 8 days 
previously and/or kept in liquid culture. 

Dem onstra tion of the ant i-LAV ant i bo d ies 

Five different techniques enable characterization 
of the clones producing antibodies of interesting specifi¬ 
city. In 3 first stage, the hybrids producing antibodies 
are determined by an ELISA test revealing mouse immuno¬ 
globulins in the supernatant liquors. From this first 
selection, supernatants are sought which have antibodies 
directed against viral constituents by means of an ELISA 
test revealing the antl-LAV antibodies (9)cr by immuno¬ 
fluorescence on the virus-producing human cells. Finally 
the supernatant liquors are analysed by radio-immunopre- 




11 



cipitation of virus labelled with cystein and by the 
Ucstern-Blot technique on viral preparation/^^2Aich permitted 
the deternination of the specificities of these anti- 
LAV antibodies . 

RESULTS 

Cells obtained from the various fusions are pla¬ 
ced under culture in 648 cups. Their microscopic 
examination showed that the majority of these cups con¬ 
tain a single hybrid clone capable of grov/ing in a "HAT” 
selective medium. More than among them produce an¬ 

tibodies giving rise to a positive response under ELISA 
antivirus examination. The most representative fusions 
are tested by the estern-31ot technique and several of 
them were subcloned, tal:ing into account their specificity 
their reactivity in antivirus ELISA and their behaviour 
under culture. Those hybrids v/hichwerc more particularly 

selected were those which - 

selectively recognize the viral glycoprotein gpllO having 
a molecular v/eight correspond i ng to the viral glycopro¬ 
tein 110 MD. All the sub-clonings gave rise to clones 
producing antibodies which, after expression, are injec¬ 
ted into syngenic mice. Analysis of the specificities of 
the antibodies present in the different ascites liquids 
confirm the specificity of the antibodies of said ascites 
v/ith respect to gpllO. 

The monoclonal an tibod ies obtained can themselves 
be employed to purify proteins containing an antigenic 
site also contained in gnllO. The invention relates 
therefore also to this process of puri^fication as such* 
This process is advantgeously applied to virus lysates or 
T lymphocyte lysates or any other cells producing LAV or 
the like, when care has been taken to avoid the uncon¬ 
trolled separation of gpllO —■——- 

_prior to lysis thereof, (it being un¬ 
derstood that the method can also be applied to any so¬ 
lution containing gpllO or a protein, polypeptide or gly- 
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coprotsin conprisin^ an antigenic site of th^* 
envelope protein and recognized by the nonoclonal anti¬ 
body, whatever the nature of this solution). For practis¬ 
ing this process, the nonoclonal antibodies are advanta¬ 
geously innobilised on a solid support, preferably adap¬ 
ted, to affinity chronatography operations. For example, 
these monoclonal antibodies are fixed to an agarose 
lattice with three-dimensional cross-linking, marketed 
under the trademark SEPHAROSE by the Swedish company 
PHARflACIA A.G., for example by the cyanogen bromide me¬ 
thod . 

The invention therefore also relates to a 
process for separating the antigens concerned, character¬ 
ized by operations consisting of passing the me iium v;hich 
can contain them in contact with an affinity column bear¬ 
ing the above-said nonoclonal antibodies, to selectively 
fix said polypentides, proteins or glycoproteins, then 
recovering the latter by dissociation of the antigen- 
antibody complex by means of a suitable buffer, particu¬ 
larly a solution of adequate ionic strength, for example 
of a salt, preferably ammonium acetate (which leaves no 
residue upon freeze drying of the preparation). It is 
also possible toya"* s^fu^^on acidified to a pH 2—4 or to a 
glycine buffer at the sana p:i. 

These antigens are themselves capable of being 
used as reagents, or even as ^ v i tro diagnostic agents, 
for the detection of anti-LAV antibodies. It is self- 
evident that the invention relates also to polypeptide 
fractions which can have lower molecular weights, when 
they carry antigenic sites recognizable by the same mono¬ 
clonal antibodies. It will be clear to the specialist 
that from the moment that monoclonal antibodies according 
to the invention are available, it is possible to 
envisage the isolation, from the above-indicated antigens 
of smaller peptide sequences containing the same antigen¬ 
ic sites, for example by resorting to techniques known in 
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themselves of cleaving the initial polypeptide by en¬ 
zymes capable of cleaving the larger polypeptides 
,at specific sites. By way of example of such proteins, 
may be mentioned the enzyme of Staph ylococ c us aureus V3, 
alpha-chymotrypsin, (mouse submaxillary gland protease) 
marketed by the BOEflRirfCEH company, Vibrio algino l yticus 
che movar _ iophag us collagenase, v/hich specifically recog¬ 
nizes said Gly-Pro and Gly-Ala peptides, etc.. 

It is also possible to seek polypeptides or anti¬ 
gen fragments of envelopes of the virus, cloning frag¬ 
ments excised from a cDTJA constructed from genomes of 
different variants of LAV virus and the like. 

Fig. 2 is representative of restriction naps of 
certain of these cD'TAs, comprising a total of 9.1 to 9.2 
kb. The polypeptides coded by fragments of cDIlA situated 
in the region extending betiveen the site Kpnl (position 
6100) v/ith respect to restriction naps of fig. 3 and the 
site Bglll (position 0150) ’;;ill bo of nest particular in¬ 
terest. Tl'.e presence of a cnisracteristic site of an en¬ 
velope antigen of LAi' virus or the like in the polypep¬ 
tide v/hich can be expressed (in a suitable host cell pre — 


viously transformed 

by such 

a fragmonb or 

by 

ir. vector 

containing this fra 

gnent) can 

be detected by 

any 

suitable 

immunochemical neth 

od . 




The antigen 

£ of the 

type concerned 

can 

also be 


used to separate antibodies having the characteristics 
indicated above from a polyclonal mixture of antibodies. 
In this case, the polypeptides of the type concerned will 
in their turn be immobilized on an affinity chromatogra¬ 
phy support, for example of the type indicated above. 
The separation process v/ill comprise consequently the 
step consisting of passing a solution containing the po¬ 
lyclonal antibodies in contact with immobilised polypep¬ 
tides, and the recovery step of the antibodies retained 
by means of a solution or a buffer similar to this or 
that which has been contemplated above. 



Finally, the invention relates to inmunogenic 
conpositions characterised by the association of an anti¬ 
gen according to the invention, as inmunogenic principle, 
particularly in the proportion of 10 to 500, for example 
from 50 to 100 nicrograns/kg, with a physiologically ac¬ 
ceptable excipient enabling its administration to a 
living host, more particularly man, to confer on him an 
immunity i/ith respect to said antigens, including whole 
LAV viruses or the like. These antigens constitute act¬ 
ive principles whose intnunogenicity can be employed each 
time that protection is sought ^ vivo against LAV virus¬ 
es or viruses which are related to then. 

The invention also relates to a process using an¬ 
tigens according to the invention for the detection of 

the presence of anti-LAV antibodies, particularly in 
blood specimens coming from man or from animal, to effect 
the detection of AIDS or of SLAs. 

Lastly the invention relates to a method of in 
vitro diagnosis employing an envelope antigen according 
to the present invention for the detection of anti-LAV 
antibodies in the serum cf patients affected by the dis¬ 
ease or persons immunized against the virus. IT relates 
more particularly to an outfit or "kit" comprising 
this antigen. 

The method of diagnosis comprises particularly: 

- the deposit cf particular amounts of an antigen accor¬ 
ding to the present invention into the cups of a titration 
nicroplate; 

- introduction into these cups of increasing dilutions of 
the serum to be diagnosed; 

- incubation of the microplate; 

- careful washing of the microplate; 

- introduction into the cups of specific labelled anti¬ 
bodies of immunoglobulins from the blood, the labelling 
being carried out by means of an enzyme selected from a- 
mong those which are capable of hydrolising a substrate 
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so that the latter then undergoes nodification oT 
its absorption of radiation, at least in a particular 
wave length band and 

- the detection, preferably conparatively with respect to 
a control, of the extent of the hydrolysis of the 
substrate as a neasurenent of the potential risks or of 
the effective presence of the disease. 

Of course, it Is possible to carry out quanti¬ 
tative titrations of antibodies on the serum 3 stnidied. 

Preferred methods employ innuno-enzynatic or 
imnunofluorescent titrations, in particular in accordance 
v/ith the ELISA technique. The titrations may be determ¬ 
inations by innunofluorescense or direct or indirect Im- 
nuno-enzynatic determinations. 
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CLA inS 

!• Purified virus of the LAV type characterized 
by the fact that it conprises an envelope antigen 
having a molecular weight of the order of 110,000 daltons. 

2* Znvelope antigen of LAV virus or the like 
having a molecular weight of the order of 110,000 daltons. 
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CLAIIIS 


1. Retrovirus showing the characteristics of 
the etiological agent of AIDS, and nore particularly of 
LAV retrovirus, characterised by the fact that it com¬ 
prises one or several antigens showing characteris,tics of 

a glycoprotein and detectable by labelling of the virus 

35 

by means of a high concentration of S-cystein, particu¬ 
larly in the proportion of 200 nicrocuries per milliliter 
of medium, and this in tlie absence of unlabelled cystein, 
these antigens being also recognized selectively by se¬ 
rums of patients infected with AIDS of SLA, or again by 
serums of asymptopatic carriers of the virus. 

2. Retrovirus according to claim 1, character¬ 
ized by the fact that it comprises an envelope antigen 
having a molecular v;eight of the order of 110,000 dal — 
tons . 

3. Antigen having a molecular weight of about 
110,000 or antigen of lower molecular weight derived from 
the foregoing, v/hicb. possesses the capacity of being re¬ 
cognized by serums of patients Infected v:ith AIDS or 
SLA or by serums of asymptomatic carriers of the virus. 

4. Antigen according to claln 3, which shov/s al¬ 
so the characteristic of forming complexes with concaria- 
valin A, said complex being dissociatable in the presence 
of 0-methyl-0(-D-nanno?yranoside. 

5. Antigen according to claim 3 or claim 4, cha¬ 
racterized in that it can also be coupled to other 
lectins. 
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6. Antigen accordln*^ to any one of clains 3 to 
5, which has a molecular weight of the order of 110,000 
daltons and which is also sensitive to the action 
of endo^lycosidases. 

7, Process for obtaining a retrovirus according 
to claim 1 or claim 2, comprising the infection of T lym¬ 
phocyte lines or 0 lynphoblastoid cell lines, the culture 

of these infected cells and the purification of the virus 

0 

obtained, characterized in that the final purification 
step of the virus comprises the carrying out of differ¬ 
ential centrifugations operated directly on the supernat¬ 
ant liquors of the culture media of the producing cells 

and the final recovery of the virus, which is labellable 
35 

v/ith S-cystein used in high concentrations and in the 
absence of unlabelled cysteins. 

Process for obtaining an antigen according to 
any one of claims 3 to G, comprising the isolation of 
this antigen from the purified virus obtained at the con¬ 
clusion of claim 7, particularly by lysis of this virus 
or scouring of the envelopes of this virus, and the 
separation of the antigens which havr- the capacity oz be¬ 
ing recognized by serums of patients infected with A 11:3 
or SLA, more particularly that v/hich has a molecular 
v/eight of tlie order of 110,000. 

9. Process according to claim S, characterized 
in that the separation of the antigen comprises the con¬ 
tacting of the medium containing the antigen, such as ob¬ 
tained at the end of the process defined inclaitaS 
v/ith a refined lectin, such as concanavalin A or lentyl- 
lectin, this lectin being preferably imnobilised on the 
solid support, then elution of the above^said antigen, 
particularly by means of an 0-methy 1-Ot-D-mannopyranoside 
solution. 
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10, Process accord to claim 8, characterized 
in that the above-said purification is carried out by Ln- 
munoprecipitation by serums of patients knov/n to possess 
active antibodies asainst said antigen or again with 
monoclonal antibodies produced by hybridonas previously 
formed and secreting said monoclonal antibodies, t^e lat¬ 
ter recognizing more particularly the antigen according 
to any one of claims 3 to G. 
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11. ''.onoclonal antibody characterized by i*s 
capacity to recognize specifically the antigen according 
to claim 5. 

12. '{ybridomas secreting monoclonal antibodies 
according to clain LI. 

13. Immunogenic composition characterized by t::e 
association of an antigen according to any one of clai:.-.s 
3 to G, v;ith a physiologically acceptable c:ccipient, en¬ 
abling its adminLctration to a living host, mere particu¬ 
larly nan. 

1 ^ . Imnunogen i c c ot.'ipos it i on accorcii ng to claim. 
13, characterizoi in that it is dosed v;ith antigen so 
to permit adm.inistration of a dose of 10 to 500, particu¬ 
larly from 50 to 100 uicrograms per kilogram. 

15. Method of diagnosis comprising: 

- the deposition of particular amounts of an antigen ac¬ 
cording to any one of clair.s 3 to 6 in the cups of a ti¬ 
tration nicroplate; 

- the introduction into these cups of increasing dilu¬ 
tions of the serum to be diagnosed; 

- incubation of the nicroplate; 
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- careful washing of the nicroplate; 

- introduction into the cups of the nicroplate of speci¬ 
fic labelled antibodies of blood in.-nunojlobul ins, the 
labelling bein^ carried out by an enzyme selected from 
anon 3 those -./hicli arc capable of hydrolysing a substrate 
so that the latter then undergoes modification of 
its absorption of radiation, at least in a particular 
band of ;.'ave length and 

- the detection, preferably comparatively './ith respect tc 
a control, of the amount of hydrolysis of the substrate 
as a noasurer.ent cf the potential rishs or of the 
effective pres'^nce of tPne disease. 
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CLAIMS 


1. Purified antigen having a molecular weight of 
about 110.000 or antigen of lower molecular weight 
derived from the foregoing, which possesses the capacity 
of being recognized by serums of patients infected with 
AIDS or SLA or by serums of asymptomatic carriers of the 
virus. 

2. Antigen according to claim 1, characterized in 
hat it consists in a glycoprotein. 

3. Antigen according to claim 1, or to claim 2, 
characterized by the fact that it consists in an antigen 
from the envelope of the LAV retrovirus, this antigen 
being detectable by labelling of the virus by means of a 
high concentration of ^^S-cystein, particularly in the 
proportion of 200 microcuries per milliliter of medium, 
and this in the absence of unlabelled cystein. 

4. Antigen according anyone of the claims 1 to 3, 
which shows also the characteristic of forming complexes 
with concanavalin A, said complex being dissociatable in 
the presence of 0-methyl-o-D-nannopyranoside. 

5. Antigen according to claim 4, characterized in 
that it can also be coupled to other lectins. 

6. Antigen according to claim 3 or 4, characteri¬ 
zed in that it is also sensitive to the action of 
endoglycosidases. 

7. Process for obtaining a retrovirus having an 

antigen according to any one of claims 1 to 6 and 

capable of being detected by labelling the retrovirus 

3 5 

by means of a high concentration of S-cystein, 
particularly in the proportion of 200 microcuries per 
milliliter of medium, and this in the absence of 
unlabelled cystein, this process comprising the 
infection of T lymphocyte lines or B lyphoblastoid cell 
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lines, the culture of these infected cells and the 
purification of the virus obtained, characterized in 
that the final purification step of the virus comprises 
the carrying out of differential centrifugations 

operated directly on the supernatant liquors of the 
culture media of the producing cells and the final 

recovery of the virus, which is labellable with 

3 5 . • 

S-cystein used in high concentrations and in the 

absence of unlabelled cysteins. 

8. Process for obtaining an antigen according to 

any one of claims 3 to 6, comprising the isolation of 
this antigen from the purified virus obtained at the 
conclusion of claim 7, particularly by lysis of this 

virus or scouring of the envelopes of this virus, and 
the separation of the antigens which have the capacity 
of being recognized by serums of patients infected with 
AIDS or SLA, more particularly that which has a mole¬ 
cular weight of the order of 110.000. 

9. Process according to claim 8, characterized in 

that the separation of the antigen comprises the con¬ 
tacting of the medium containing the antigen, such as 
obtained at the end of the process defined in claim 8 

with a refined lactin, such as concanavalin A or lentyl- 

lectin, this lectin being preferably immobilised on the 
solid support, then elution of the above-said antigen, 
particularly by means of an 0-methyl-a-D-mannopyrano- 
side solution. 

10. Process according to claim 8, characterized in 
that the above-said purification is carried out by 
immunoprecipitation by serums of patients known to 
possess active antibodies against said antigen or again 
with monoclonal antibodies produced by hybridomas pre¬ 
viously formed and secreting said monoclonal antobidies, 
the latter recognizing more particularly the antigen 
according to any one of claims 3 to 6. 
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11. Monoclonal antibody characterized by its 

capacity to recognize specifically the antigen according 
to claim 6. 

12. Hybridomas secreting monoclonal antobodies 

according to claim 11. 

13. Immunogenic composition characterized by the 

association of an antigen according to any one of claims 
3 to 6, with a physiologically acceptable excipient, 
enabling its administration to a living host, more 
particularly man. 

14. Immunogenic composition according to claim 13, 
characterized in that it is dosed with antigen so as to 
permit administration of a dose of 10 to 500, parti¬ 
cularly from 50 to 100 micrograms per kilogram. 

15. Method of diagnosis comprising : 

the deposition of particular amounts of an antigen 
according to any one of claims 1 to 6 in the cups of a 
titration microplate ; 

the introduction into these cups of increasing 
dilutions of the serum to be diagnosed ; 

- incubation of the microplate ; 

- careful washing of the microplate ; 

introduction into the cups of the microplate of 
specific labelled antibodies of blood immunoglobulins, 
the labelling being carried out by an enzyme selected 
from among those which are capable of hydrolysing a 
substrate so that the latter then undergoes modifica¬ 
tion of its absorption of radiation, at least in a 
particular band of wave length and 

the detection, preferably comparatively with respect 
"to ^ control, of the amount of hydrolysis of the 
substrate as a measurement of the potential risks or of 
the effective presence of the disease. 





